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2 If physical conditions do not permit a spiral long enough to accommodate the minimum length of runoff, part of the runoff 
may be on tangent track. 

3 However, to control harmonics on jointed track with staggered joints, the crosslevel differences shall not exceed 1 inch in all 
of six consecutive pairs of joints, as created by seven low joints. Track with joints staggered less than 10 feet apart shall not be 
considered as having staggered joints. Joints within the seven low joints outside of the regular joint spacing shall not be consid-
ered as joints for purposes of this footnote. 

(b) For operations at a qualified cant 
deficiency, Eu, of more than 5 inches, a 
single deviation in track surface shall 

be within the limits prescribed in the 
following table: 

Track surface (inches) 
Class of track 

6 7 8 9 

The difference in crosslevel between any two points less than 10 feet apart (short warp) 
may not be more than ....................................................................................................... 11⁄4 1 11 3⁄4 

The deviation from uniform profile on either rail at the mid-ordinate of a 124-foot chord 
may not be more than ....................................................................................................... 11⁄2 11⁄4 11⁄4 1 

1 For curves with a qualified cant deficiency, Eu, of more than 7 inches, the difference in crosslevel between any two points 
less than 10 feet apart (short warp) may not be more than three-quarters of an inch. 

(c) For three or more non-overlap-
ping deviations in track surface occur-
ring within a distance equal to five 
times the specified chord length, each 
of which exceeds the limits in the fol-

lowing table, each track owner shall 
maintain the surface of the track with-
in the limits prescribed for each devi-
ation: 

Track surface (inches) 
Class of track 

6 7 8 9 

The deviation from uniform profile on either rail at the mid-ordinate of a 31-foot chord 
may not be more than ....................................................................................................... 3⁄4 3⁄4 1⁄2 3⁄8 

The deviation from uniform profile on either rail at the mid-ordinate of a 62-foot chord 
may not be more than ....................................................................................................... 3⁄4 3⁄4 3⁄4 1⁄2 

The deviation from uniform profile on either rail at the mid-ordinate of a 124-foot chord 
may not be more than ....................................................................................................... 11⁄4 1 7⁄8 5⁄8 

[78 FR 16106, Mar. 13, 2013] 

§ 213.332 Combined track alinement 
and surface deviations. 

(a) This section applies to any curved 
track where operations are conducted 
at a qualified cant deficiency, Eu, 
greater than 5 inches, and to all Class 
9 track, either curved or tangent. 

(b) For the conditions defined in 
paragraph (a) of this section, the com-
bination of alinement and surface devi-
ations for the same chord length on the 
outside rail in a curve and on any of 
the two rails of a tangent section, as 
measured by a TGMS, shall comply 
with the following formula: 

Where— 

Am = measured alinement deviation from 
uniformity (outward is positive, inward 
is negative). 

AL = allowable alinement limit as per 
§ 213.327(c) (always positive) for the class 
of track. 

Sm = measured profile deviation from uni-
formity (down is positive, up is nega-
tive). 

SL = allowable profile limit as per § 213.331(a) 
and § 213.331(b) (always positive) for the 
class of track. 
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[78 FR 16107, Mar. 13, 2013] 

§ 213.333 Automated vehicle-based in-
spection systems. 

(a) A qualifying Track Geometry 
Measurement System (TGMS) shall be 
operated at the following frequency: 

(1) For operations at a qualified cant 
deficiency, Eu, of more than 5 inches on 
track Classes 1 through 5, at least 
twice per calendar year with not less 
than 120 days between inspections. 

(2) For track Class 6, at least once 
per calendar year with not less than 170 
days between inspections. For oper-
ations at a qualified cant deficiency, 
Eu, of more than 5 inches on track 
Class 6, at least twice per calendar year 
with not less than 120 days between in-
spections. 

(3) For track Class 7, at least twice 
within any 120-day period with not less 
than 25 days between inspections. 

(4) For track Classes 8 and 9, at least 
twice within any 60-day period with 
not less than 12 days between inspec-
tions. 

(b) A qualifying TGMS shall meet or 
exceed minimum design requirements 
which specify that— 

(1) Track geometry measurements 
shall be taken no more than 3 feet 
away from the contact point of wheels 
carrying a vertical load of no less than 
10 kips per wheel, unless otherwise ap-
proved by FRA; 

(2) Track geometry measurements 
shall be taken and recorded on a dis-
tance-based sampling interval pref-
erably at 1 foot not exceeding 2 feet; 
and 

(3) Calibration procedures and param-
eters are assigned to the system which 
assure that measured and recorded val-
ues accurately represent track condi-
tions. Track geometry measurements 
recorded by the system shall not differ 
on repeated runs at the same site at 
the same speed more than 1/8 inch. 

(c) A qualifying TGMS shall be capa-
ble of measuring and processing the 
necessary track geometry parameters 
to determine compliance with— 

(1) For operations at a qualified cant 
deficiency, Eu, of more than 5 inches on 
track Classes 1 through 5: § 213.53, 
Track gage; § 213.55(b), Track aline-
ment; § 213.57, Curves; elevation and 
speed limitations; § 213.63, Track sur-
face; and § 213.65, Combined track aline-
ment and surface deviations. 

(2) For track Classes 6 through 9: 
§ 213.323, Track gage; § 213.327, Track 
alinement; § 213.329, Curves; elevation 
and speed limitations; § 213.331, Track 
surface; and for operations at a cant 
deficiency of more than 5 inches 
§ 213.332, Combined track alinement and 
surface deviations. 

(d) A qualifying TGMS shall be capa-
ble of producing, within 24 hours of the 
inspection, output reports that— 

(1) Provide a continuous plot, on a 
constant-distance axis, of all measured 
track geometry parameters required in 
paragraph (c) of this section; 

(2) Provide an exception report con-
taining a systematic listing of all 
track geometry conditions which con-
stitute an exception to the class of 
track over the segment surveyed. 

(e) The output reports required under 
paragraph (c) of this section shall con-
tain sufficient location identification 
information which enable field forces 
to easily locate indicated exceptions. 

(f) Following a track inspection per-
formed by a qualifying TGMS, the 
track owner shall, within two days 
after the inspection, field verify and in-
stitute remedial action for all excep-
tions to the class of track. 

(g) The track owner or railroad shall 
maintain for a period of one year fol-
lowing an inspection performed by a 
qualifying TGMS, a copy of the plot 
and the exception report for the track 
segment involved, and additional 
records which: 

(1) Specify the date the inspection 
was made and the track segment in-
volved; and 

(2) Specify the location, remedial ac-
tion taken, and the date thereof, for all 
listed exceptions to the class. 
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